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(57)Abstract: V-\ 

PROBLEM TO BE SOLVED: To obtain a sj V* ( 

thermoplastic elastomer which can repeatedly \ 

undergo thermotropical crosslinking and de- 

crosslinking and can develop very easily sufficient ^/ 

rubber properties at a practically durable high ^ V° jj 

temperature, which elastomer has carbonyl- ^ 

containing groups and heterocyclic amine containing 

groups as the side chains and has the capability of v 

hydrogen bonding. *=( V° fl 

SOLUTION: It is desirable that the carbonyl- . ,yi 
containing group is at least one selected from among 



an amido, an ester group, an imido, and a carboxyl, _/ 
and it is also desirable that it has at least one of V° ^ 

groups of formulae I, II. Ill, IV and V. In the formulae, R ? w 



is a heterocyclic amine. This elastomer is obtained by 
reacting an elastomeric polymer having cyclic acid \ 
anhydride groups as the side chains with a o=C w >=Q y 

heterocyclic amine-containing compound at a A 
temperature at which the heterocyclic amine 

containing compound can chemically combine with the cyclic acid anhydride groups. The 
carbonyl-containing groups and the heterocyclic amine containing groups constitute 
pendants as the side chains of the elastomeric polymer and are chemically stably bonded to 
the main chain. 
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-t+, iSGESSfcT * C t ic J: 0 133 C i #"1!* 3. 
[ 0 0 3 9] C©,t7ii«l77 hv-<hL-T>1ill5Q a o 

£ fijffl f * c £ . fc <h A tfMMic * n-*x;us * 

tSitt5l77HV-itT, L1R-4 10M 

a, lir-410 (?7i'S) 

1±-f 7 7>>^. ?7-ft7?l 10, -221. - 
23 1 (tf'JtJ— SS) *<!:©*;l'# ! *->^2ttt= h'J^ 
n'A, CP I B (B5ft¥ U*> K> • HRP I B (B 
5 ft ¥ 5 sK K ») UH<nU )l * •> » * U 7' r- 
>. Xzl:7UJP (£ttra*>#'JT5*^ U*> 
53) . 3.73 a > (Hgft^ttS) fet'&^lfSCt^T 

[0 0 4 0] £ fc^ «MO ?3>tfx;USgWl : *5«fcc*(i 

v'-lt^ 'J (IMS tt&ffili. JitulCfno L't>» 

ft*l»l4St»IC«l*Ufc«)«)T*6*»li. NMR.7, 
[0 0 4 1 ] *5£WG>3S 1 £>!Sflma. ±IScDf? t3T'fe 
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KtffifcMSStf*^ *W * L < ■ « IS .« *tt 

t(tsfti4, * «3 7 5 > gtW ft S « 18 * * 
<ft JS i ft * W K M & L -5 * il« 3 . J£ T IC R (P S * 5 c i 

[0 0 4 2] M*W^S>&*ft&«A < ft*WafrL-5 

iB- l 5 0VH«t*5. «kO*f>Wic, fciAii** 
v u r >K$tt"'f V7'i- ffc**B7 a > b "fr ft 

SttiLT«03-rsy-l, 2. /(J 
H>Bi3-TSy-l, 2. 4-MJ7'/-*±# 

I*. S*C«lSttB^"Ct) 3 -75 J 
} _ lt 2> 4-MJ7V- rtn^*Wiad!>5l> 

wi*. ii# 3 - 5 nsraif 

[0 0 4 3] #tC, *58*^»2«)!S«lCOl^TKW4" 

<*5891<Z>Si2G>JB « > * 58 W <0 S 2 tf> fig t$ 12 > Oil ffi 
IC, (i) , (iO.^if 7 E >.^.i 

ft wti yV>> *t?*_ i* * y. XT ^ * * ^ 88 ° 

tt0)»pJfflttlltJIB"C*i>'. *M9l0>iB 2 (D&Mtzte^X 

ft • *SJg • i5B«*'JXf I/>tf (»tt«x«oa« 

> % 7t>- 1 . 3 - *^;u7x>- 1 . ^>^> - 
) 1, 3 - ^^;u^>x> - i> 4-/^;u^>^>~ 

1 , '\*-fc>- 1 . ^t^r>-K x-t>- 1 Q* ~ 

6ox^^;u^ofi!imm»^co^s^*^ox^u>^ 
win! ^Dei/>aM4ft «'J7 , d^>. p 

P) , ynt'l/zt, x^U>, 7f/-l- 3-/5 1 
)iy'=r > - 1 , ^<>x>-l. 3-/^^^>x>- 

□ fl/>t, -fV7 r ^>, 1. 3-^yX>, 1, 3 
-^>*>'X>, 1, 4-^yX>. 1. 5--n* 
itv : X>> 1, 9 -t* vX>»<DvXMfc*W»*>» 

1, 4 -^^^/^>x>- l , ^t>-l*(Oa-t 
1,-7 -c ><OHi.ttB&<*^****^ 7£ U a - H 'J-'^ 
7'^ >'x>, 7v5 : l/><hcO:y77M^ft (ABStM 
Hi) > 7?'ja- MJ'k < AS 



i-trfl 2 0 0 0 - 1 6 9527 
cO * * u- ; IM US . a ft £ x H- W IB . 7 * < ) »|, W In • # 1 J 

i»-)t1'lTf^«W IS - H ^ • w * i;> 
[ 0 0 4 4 ] .LB2iOJ;o^7 7^^-v ^tt#'JT-l4. 

jftf^^T-S^ 1 0 0 0 - 5 0 0 0 0 0 

[ 0 0 4 5] *]5fiWcoa 2 IC««IC^3^T. J:g£<OJ:o 
St 7' 7 7, ^ • v > 1 1 # 1 J ^ - W M « C C « & L fc ( i ) * ) U # 

x^s&^lii, **»ftttr*o. 

ill, *H#+->JUS, 7= HI, x7>fM-. -fHH 

aftt'#»tf6U«>. CKOct^^ffi^iSAL^^ft&tt 

fa * fc liT BIP^K ft ******* l<jr 6 
n, KftA«SU. IBS*. 
tt £ l^-1lT^ o tfccfct^ * fc * ^ # > K«» W ^ L 
Tli*^#>KlS*tt' i^f'k !rh>, 7 E V 

[ 0 0 4 6] a;u*>Bftatt. ^;u^>KS«^f*^^ 
fis ft ft m > ^ * mt*<D^ m mtLx l fc ft 

^IS^ISlt^^ft^^^ff'I^^^^. 
[ 0 0 4 7] £fc(ii)1SS®7 >^WSIi. Bill 

* ttsss *r * t«5i t * n ii ct 1^0 ^©iiftM** 

T, gS^ffiS^tUTff'I^Ufeft^^tlsl^Oft^tl 

[ 0 0 4 8 ] ^/t#S^nt-*^ft&trft&^li^ ±IB£ 
S 3g 5R 83 >h U T I ? j tt> 2 i 1 * <t *5 »S * H # ft ft Wit 

^tt#U-e-©a-»l«*i!:<t* (**) ttftti*** 

ay a, *na. ^?u>a. x^u>a. 

S tiWt* ^ CO a I* H ch IT M SLfcft^tttW tt ^ 

[ 0 0 4 9] *»?RC!)!f!k"JSattWIBIi. ±IB^A^tt 
(i) .*^#xjpaa*ai, (ii)1S^l57^>-&*ffii: 
ft, ffiflllC. Aoi^^+ccwrs^^^^y^ttsP'J 
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IC"<> y> h LTfr.)T, nuSEL-tct-JICft^ft-XCSE-* 
&»&SrLT03. C4>HL (i) rtH#;=.HS£-*rS*5 
,fc tf< i i ) 1**18 T = > ■$ 14, H t > IC fflffl i I 
T * 1 J T - 31 ffi & L T l » T t) «fc < • * fc S l Ml R/j: 

Wtiil Tl^X *>,fcO. CtOJ:^iC(i) .*H# — 

sialic i*, £»iioi*&«o*tte*v (i) *>h*-h 

S & # S i ( i i ) M * W 7 5 > «T WS i *> fb*W ft I 
dtf>(i) *.»l#XJUaS!*?rSi(ii)»sBaT5 
> b W S i li PI '3 rt> cott dS^LTJSd LTOTtii 

[ 0 0 5 0 ] (i) *H#:iHSS«S*5«fctf(n>ifc3B!B 

I c a £ L fcS* £ 1 J tt W flit i0 - W i L X , U 7 D tf U > 
a>Mf*c, (i) rtHstfuHSStfBi LT*^*+^ 
Si (i 0**58 7 3 >4*SiLT 1 . 2, 4-MJ7 

•/^i^asLfcanraattwiB co c&tA«*«s:A-Hc 
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0. 1-3 OT^q. ) 
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^8a*»i<ii>**S7 5 >&WSi 

tt*'J7-^iJ7'Dt'U>t^D, (i 

*?S7 3 >*<3 -75; - 1. 2, 4- 

6W^n**Tftstt^iatt»iii .(D) 

CPJiTli^t. dCOS?iDj!2ift«4JJg (D) 
-1, 2, 4-MJ77 — Hi. jS6*"7 
JSICJ;0, St.*- U f >ttd»m!9 Ltffi 
»£2i. ^.^^^vHSi^-(R»JmiC 
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83 7 a > &WSiT 1 ■3cZ>HH»l*» 
t3JliiO$ 6&5Wt IT, 7*y7,? 
UyDhU'/t^D, (i) ftHtfzz 
V 1 >SS^'->»^l«STt>0. (i 
3 y tf 'J > ( r ~ (tO ;&> 6*^*1 

mm ( e ) o«iB***w«ctiTic 
Win ( e ) 14, t ^ y tf u (t 

f >IS i COJEJ61CJ: 0, «*7U-f 
S41&7 5 KSSftSt, *H#*^ 

[0 0 5 5 ] 
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t>, (i) A^#-^***SiLT(4, 
S|E7jc-7K>S5, SS7j<^H^H65, 9k#y?)lttUl£<D 

[ 0 0 5 7 ] (ii)*«ia75>4*SibTli- »*L 

l < 14 3 a±©s*«rr»ti*SL L < 11 h 

ij 7 V-JMJS^'^*^loSWt * Ll>. 3 - 

7 £ y - 1 , 2, 4-hU7 7-'U. + 

1, 2. 4-MJ7 7-Jk 3-7=y^f^-l, 

2, 4-h'J7V'-)K 3-^f»L-7S;-l, 2, 4 
-hU7 7~H, 2. 4-MJ7 



? 



(10) 



//" 
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( i) a (iOtt*!* 7 S > 

- mi m £ m t v m jfiTij. ( i i ) mi * sa ~ 5 

?H, x 7, -f .11. . fci^'f s H tf> 4> fc < i 
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WW 2 0 0 0 - 1 (5 9 5 2 7 
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SMffili. 7=1-'. I^TJl. *fcrt-f 5 FtifclC* 
A**-> )|. :W,t-)&ii&. '5 1-'. 

X 7. f - H . * ft Ii f 5 H ft*"*"* IM JH <0 % I* M itT. 
iJ5EW«055 1 «Oltti:*l>t. T£K. X7,x'l-. *fc 
lif £ K4"ffT*Wffl«>*<*Mi L '" c (~-^ : 
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[ 0 0 6 0 ) ±SElCRT-^Sn«.1S^^7S >H C 
iCfcHT. 5t (1) ~ (5) troRt*Sn*Si^7 

[0 0 6 D Sfc(i) tj ;u x ;us S W 2 a«a ttBS 

7 £ >fSI*5 h 'J 7 % /— ;U{t&«J*»'s>i>*^1**'^* 
5 i 2 iz Ii. c ft <=> ©3 Affile J* 3i izte & L- fc <o t> 

[ 0 0 6 2] J;IBiOJ:-5J5t*5EW©^Sai±ttt«ii. 7* 

j^f-^ttf'JT-omai:, ±12(0 *jw*xn-£ 

§ W ffi *5 «fc <>" ( i i ) « m 15 7 £ > a * S * * t % ttl 3ft t T 
•oC <h^-C#4Hi^W^(4li ! ttl-PS^^ ni ^ 1 '''' 
I j- 7 7 t, ^ v i7 ^ # 'J ^ -S3iSJ? IC 'J T - Wilft 
S « fit L -5 * * / -7 - t . x IB S £ * A L 3 5 * fi * * 

(R'Ji.iic(i) ^j^sHxAS^W 
S6J:a c (ll)1I*!S7S>^*S**TS « ifi » ^ S3 
Ii ft] ll§ 2: il 4S 53 3S b X h J: < . $■ ft T' * ft & i* IC ck 0 

^.iU-J-Cxjl.'ffia-^ffi*J;cj:(i i)S?!UJa7 5 
A L -5 5> ft^lSlT y ?7h 3C 14 U T =b «t l- 
[ 0 0 6 3] * .5£ BJ? CO "51 Sili IS* JIM tO -5 t»T"t>. (I) ^ 

il. sK = ;ua^*»*i J:tf (i i)a*»r 5 >**a*H* 
©at— «»+lcWS"*t)Oli. fctAtf(l) *>>i.tfx 

.JI.-S # fltStt S n ft 7' 7 7. ^ -y '7 * 'J "7 - * • ( ' 



T> (j) ft;u*x*Sa-W**5J;tf(ii)1g3R!37 £ >S 
(i) ij^^z^S^fS^tt^^tt^^^f-y^tt* 

- )l IC it 85 5 * . WEIiMkr * - «t J: 0 C £ # P 

[ 0 0 6 4 ] SfcT'*(i) Ai^-^ISWS*3<t^(i 
i ) « S 11 7 £ > a" * S S 5g A U 5 « f t & ft I s ) ± ^ » ° * 
•tt ft \k . 7* 7 7, 5 1 y 7 tt # ' J ^ - « » '= ** ° * * a C 
ttf*5. ±SBro«t^^&Sa?JilCfcl»Tli. 7'57^ 
-v 71t#'J T-wiPiJISoSSIi. 31SlcfS&UT^« 
^. fts.lMiSUIC^^bfct)<OTfe«>*Mi. NMR7 
^ 7 M I- a i' *> % S © ^ W * S W B T -5 

[ 0 0 6 5] *.%^©i^2(0!§t«T'li, ±K<75-3*.T-t 
T'^^EE^n/c7'77^^ 711#U V- <±») 
lC(i) A .il .^x^So-Wa*3ic) : (i i)^?S?-57£ >^ 
3 CDS- 5r 3 i+ 5 - t * I- < • » » 4 * SS * * * 
ffi 4 mm I- * * 7" 5 7 f - -y :7 [± # 1 J -v - £ . rfi « 7 

§5**fJ3l i^b^W l-JSo b * ifiKT I" SJ^ ^ *« - 
50 i^iUO. ^©'EltlcAO. K«*W*WSLTt) 
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li. ft SttK^HW- cfc -o X fcftfc <s> 

5 or it 

# - ii- a- a * s r » -r * -/ * * * •■> ? ft * u « - - L 

T j-^^ioio (=f»<t«I«ttB) Jtti'o 

Jffivfc- U < >K*tt stf'J 7 D tT U" A R 2 0 1 <=. 

)U • 7 ff i J U — h HI BO**"* U T >BKtt<*. # > ^ 

•r>Txso3o (tt*ft*a«) *<ox^u> • 

[ 0 0 6 7] fctAtf«*^U-f >«* 

ft# i]7'Df^i. «*B7S >SWftS4^ b C <?D 
3 _7=y-l, 2. 4 - h U 7'/— ^WtWRt *-*'*• 

/stSigiian so - i s or. figs -cfc si. 

>«t3-75y-l. 2. 4- Mj7«/-*itffc* 
WI=**UT. fifif25S: (D) *IS»«nS*5tt7S K 

6 £ m« £ »j*-r s. s«=»*m«« a*o. s 

■J->*> (7 -MO fcOKlSTtt. S^jSK* 1 I 5 0 ~ 1 
8 oriSlSTftSi:. «*T U-f > ■ 1 7 5 / K 'J ^ > 
t^fb^lC*£Sb-T. fiOIS^ (E) 4>l=JPSn**"5 

[0 0 6 81 ^J^J*-^?49^?I^tt.X7X_b-7-- S 
•put Bi^-r * . • iB W«fc "5 *5MB«>»*I»ttx ? * 

n**H^- (Bm^flO *4t»«7^-t^- 

^^^^W75,>^7?-t7'5'-iL 
T. (i) i3)Vif^>)V^^<h.OH_i^-J £** 

i ) a # i a 7 s > & * a * « * ' = * * * n m ^ m 151 s tt 



.To a 



(I) iiS=»S£*S*.fctf<«0«£H7 5 

*w»ic*-r«*n«w«>KnifflttWii-cii. $ sic?'? 

[0 0 6 91 Jlf*ft-HC±fS(i> lH'^-Matli. 

(i i )«*sa7 a >a*s i t*i-4*aw«>»iattx 

_j _ H ... T^l-tt. '>tt<it>0 

-H-O, N-H-O. O-H-N. N-H-NTjpS 



2 0 0 0 - 1 G 5> S 2 7 

.1 1 © *« i£ & # 53] fill X" 6 * . d W £ "5 & * * a* 14 ' 

Mil ( B) ■c*S<l*»"IHtt3 : 5^l* v "- * Ettia 
(D) . (E) T'7nail5>^53J221.tl4illgT-li. (ii)iS* 

It i * SB *S & « £ '"If * < 1 * ♦ 
[0 0 7 0] l:S£iO«k?^(i) 'l-^x.M tfSWS** <t 

5X |.-7_*ij:acjftpiaitl»HiiO**S«&li*- * hD 

• M* tt £{12 L 5 C £ ^55I«5T ft «. iBT , 

£ IC i -5 (t* W-JbDBE =f A T ICT53JfiET ft o ^ 

attttHB-ei*. a*©*«a»fbttoE^. 

f S * * S & * fb# 133 *» 6 * • » tf ' 1!t c 14 35 * 

#. ftus/BBaee^wi-K^ («2 3ot) ■ *i^7^ 

[ 0 0 7 1 ] *»9I©»TIHtt^9^ h-7-feck0:*5€ 
W«)JHk?IMtt«ii»4' !(#^<75S. (i) ^JUK-JUS^W 

30 m a «t ( i i ) * * a 7 a a « fiwsaicinr « c <t i= 

HI ffl 11$ c 1 4 ft it * * $S * * « » * c ^ ** T * * • T 
-5. *f*Wlwfct AtfMB (B) TSSMiiftai 

si±x7.^ hv-Tii. #.#te&e>m®w*i oor 

GH i: T- ft 0 . «fflTI4««>TS3e6«Jlw * * » ft * » * ^ 

T^5. MC <D) T-^sn*«k?fc^2StttiJii6~' 
li. **ssfto«*«K^ i i o - 1 5 or c»0. * 

ftttftftll. y;Kt«* («sri£iO±#) »«««C«to c 

t " ( lis s'j ii o ® * ) * 6 ^ i * a s ; ® « T - u T nm s n 

[ 0 0 7 2] ftjfc#5SSH0>&Pli3ttX7:* hT-feiU 1 
n, tKsSJSS (MA) W«)Bilttti. 

ma (j»*!tt) B^ttarottTt^H-flsa^** 
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Mkh iz ft & ± MEIM!*<* L < * * < ft " , ' ) * 1* * n p| 
it liJ BS oo «5 T * * v ? ft * 1 J v - *< n 85 £ W 

Sicj4*j-&i8l»W9Mt* s aa3<iS. itoT, Hut»3, 

ij +)■ f £ 1 1, 3* g T it) 5. &tz* * $ S£ & T 5 S £ W l 

T *3 1.) , & IB » » f* - <*> t* *f & as i » i i » -5 t* i» t> * t 

[ 0 0 7 3 ] ClWcfc-5 &*»9!0>JftpJH1S:X5* H"^— ^ J 

*s <fc u it* pj si n im b <o s» * i a , ( i ) * > i- # x .a s a * J£- 

*s J: ( i i ) n*ISI 7 S > «WS £ MM IcWTo C £ ICcfc 
"oTS^Sft* 0, »lCtt#«7 5 >iaH«* 

[ 0 0 7 4] tt*5*589!*OlB 1 «OfiB««cflRolfikiI!attx 

5 X hV-tc43^T, (M)M*H7 5 

ia*#<D**-C*S. asfciMMBttKkPJHttX?;* JO 

-Ttt, fflesEottPiatttttiitertsKtttrsKkPiHttx 

»*ffi, Ci) ^;^^SSfi^J:tf(i i)« 

6 SB 7 £ > -3 W S I C J: £ « AS 56 K ft £ £ 5® W IC » « "T « 

i c m m i> ■& a » » * n m » ffi . u a *p tt e a a r a c £ 

MMffii&ia. ffifflBW. IB ifi. iS^fS 
ft <!: l:t)«t^TR3it) -ttlcttt^fti***. »«WpIC« 
^» ft =f A »tt t ffi ft fcMM^KJS 6«T«IB«aEi:t 

t*(Oft«^x>*=f/*ftiilltr* "i*icia, MMiB 
(i) *5cktX(ii)**n-rn0. l-3 01i%H^ W 

* L < ia i - 1 o«a*H«<&STS*T*c:£rt<as 

(i) 45cfctX(i i)»a, 51*, (i) /(iD^JUtT 

o.. 5 ~ 2 ffiig-c&ma'cfc^. 

[ 0 0 7 5 ] ^7c> *58W^aS2 0>»flllClR«»»?Ifiatt 
miJi:6^t. (ii)«a«M7 5 >**Sllft*T, rS£ 
S3 1« 5S £t ^ tf> 7 £ > f t •& /j^S^noSSWt.o ^ & 

wiiTia, t*tts. (i) *^#xAa**as*J:tf<M) 
a*8B7 a >*wa«c j:*«tt*att£*awicaiR-r 

aettffiueia. 6EfflB65. aEa^^ftttt'ictJ: 

o T A ft 0 -« iz 14 1 > A ft SK IC 14 05 .11 fc « M 

*u 7'd t:u>t3£«i£-r5i*icia, m«S(i) *^ 
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«ic»tts, (i) *;p*x^as**a£, (m)**b7 
^frn±^-t±o ztrfx£z>* sit* 7fcii&5±ffl£ it; 

[0 0 7 8] 

tfi. *589»acft6*«M(cB>ESns feOTiaftu. 
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